Only a very small number of the known substances is strongly carcinogenic. This indicates that carcinogenicity is linked to different qualities which all must be present to produce cancer. The various chemical reactions or qualities brought into relation with carcinogenicity reflect one or more of these factors. None of them seems to comprise all involved parameters. At the same time, none of the reactions proposed is strictly characteristic and is thus given also by substances which are not carcinogenic. This is true, also, for the "black reaction" with iodine, as described earlier by Isenberg et al. 1, 2 In spite of these discrepancies the chemical behavior of carcinogens is not without interest, giving, possibly, a clue to one or the other parameter of carcinogenicity. It is in this relation that we want to report reactions with acridine.
Only a very small number of the known substances is strongly carcinogenic. This indicates that carcinogenicity is linked to different qualities which all must be present to produce cancer. The various chemical reactions or qualities brought into relation with carcinogenicity reflect one or more of these factors. None of them seems to comprise all involved parameters. At the same time, none of the reactions proposed is strictly characteristic and is thus given also by substances which are not carcinogenic. This is true, also, for the "black reaction" with iodine, as described earlier by Isenberg et al. 1, 2 In spite of these discrepancies the chemical behavior of carcinogens is not without interest, giving, possibly, a clue to one or the other parameter of carcinogenicity. It is in this relation that we want to report reactions with acridine. Acridine has a strong absorption band in the nearest UV. If its 0.1 M chloroform solution is dried down on filter paper in presence of an equimolar quantity of a classical carcinogen, a strong yellow color appears. Since the color obtained with various carcinogens is identical, evidently, it is not due to a charge transfer absorption but corresponds to a red shift in the absorption of acridine. The results on this line are summed up in Table 1 . To our knowledge, no similar reaction has yet been described. An X-ray analysis of the acridine compounds seems to be rewarding.
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1 Szent-Gyorgyi, A., I. Isenberg, and S. L. Baird, Jr., these PROCEEDINGS, 46, 1445 PROCEEDINGS, 46, (1960 . 2 Owing to the courtesy of Charles B. Huggins, the author was able to complete the earlier list, relating to the reaction with iodine, by three more substances. 9,10-dimethylanthracene (not carcinogenic) gave a strong black reaction with iodine, but only after the evaporation of the solvent, indicating a low affinity to the halogen. With trinitrobenzene the substance gives a deep red charge transfer color. 1,4-dimethylphenanthrene (not carcinogenic) gave no black reaction and showed only an orange color with TNB. 4-dimethylaminostilbene (strongly carcinogenic) gave a strong reaction with iodine even in presence of the solvent (chloroform) and gave a deep blue color with TNB.
METALS AND CHARGE TRANSFER* BY ALBERT SZENT-GYdRGYI INSTITUTE FOR MUSCLE RESEARCH, MARINE BIOLOGICAL LABORATORY, WOODS HOLE, MASSACHUSETTS
Communicated July 24, 1961 It is likely' that charge transfer plays a major part in biology. For charge transfer to occur, the two interacting molecules must be in a very close proximity which allows orbitals to overlap. This demands exact fit which may be difficult to achieve with the rather complex biomolecules. So, a search for factors facilitating charge transfer seems justified.
It has been noted earlier that the transfer of electrons between o-phenylene diamine and 1,2-naphthoquinone is facilitated by Mg ions.? This was interpreted to mean that the metal ion formed a bidentate chelate with acceptor and donor, thus forming a bridge between the two molecules over which the electrons could pass. The metal may have facilitated the electron transfer in various ways: by holding the reactants together, decreasing the activation energies and readjusting energy levels, forming a unique electronic system with the reactants, and favoring a "local charge transfer"3 which does not demand the exact fitting of the two molecules.
A similar example was found, lately, in the interaction of quinone and aromatic amines. If a 0.01 M methanol solution of 1,2-naphthoquinone-SO3Na is mixed with l/r vol. of a 0.1 M methanol solution of p-aminobenzoic acid, or sulphanilamide, procaine, aniline, N-ethylaniline, or N,N-diethylaniline,' a slow reaction takes place which leads, eventually, to the formation of azides and declares itself to the eye by the slow formation of a dark color. If an equivalent quantity of Zn acetate
